It is known that a major function of the bursa of Fabricius and the spleen is to control antibody production in young chicks. It seems reasonable, therefore, that bursa and spleen weights may have some influence on certain disease. Higher antibody titers to Vibrio fetus were detected in lines of chicks having larger bursas1). On the other hand, two strains differing in bursa weights at hatching showed no difference in antibody production to Salmonella typhimuriuma2).
It has been suggested that the higher resistance of Leghorns over heavy breeds to Salmonella pullorum and several other diseases may be related to larger bursa weights of Leghorns at hatching3,4). However, JAFFE and JAAP2) could find no relationship between bursa weights and mortality after inoculation with Salmonella pullorum.
In a previous paper5), it was reported that two strains of White Leghorns which differed distinctly in susceptibility to Salmonella pullorum were obtained. The purpose of the present paper is to compare the bursa and spleen weights of the resistant strain with those of the susceptible one and to investigate the relationships of bursa and spleen weights to antibody production.
Materials and Methods
Chicks of two White Leghorn strains, S and N, were used in the present study. The S strain was resistant to Salmonella pullorum and the N strain susceptible. The difference was detected by inoculation at 48 hours after hatching. Most of the dams used in the present study were 63-69 weeks of age and the remainder were older than 100 weeks.
At hatching and 2 weeks of age body weights of chicks from both strains were recorded to the nearest 0.1g. The chicks were killed and the bursa of Fabricius and spleens were excised and weighed to the nearest 0.1mg. To remove the effect of body weights, bursa and spleen weights were adjusted to constant body weights of 37g at hatching and 78g at 2 weeks of age by regressions of bursa and spleen weights on body weights in each strain. Since the regression coefficients revealed differences between sexes, the bursa and spleen weights were adjusted within sexes and the difference in the adjusted mean values between males and females was added to the gland weights of the females.
Antibody production was estimated by intraperitoneal injections of a suspension of Salmonella pullorum and FREUND'S adjuvant at 3 and again at 11 days of age. The 
Results and Discussion
Although it was reported that age of dam during the first year of lay has some effect on bursa weight of their day-old chicks6), such an effect of dam's age was not detected in the present study. It may be that the effect of the dam's age is lost during the second year of lay.
The mean bursa and spleen weights of the resistant and susceptible strains are given in Table 1 . No significant differences in bursa weights between these strains were detected at hatching and 2 weeks of age (Table 2) , but there were significant differences in spleen weights (Table 3) . Larger spleens were shown at hatching in the resistant strain and at 2 weeks of age in the susceptible strain. Concerning bursa weights GLICK3) and JAAP4) suggested that there were some relationships between this factor and susceptibility to Salmonella pullorum. However, JAFFE and JAAP2) reported no difference between two strains differing in bursa weights at hatching in mortality and growth rate after inoculations with Salmonella pullorum. The present results also showed that bursa weight did not differ between the two strains having different susceptibility to Salmonella pullorum. Larger spleen weights were shown in the resistant strain at hatching and it might be thought that spleen weight at hatching is related to susceptibility. Susceptible strain chicks, however, had larger spleens at 2 weeks of age. Therefore, it is difficult to conclude that spleen weight is related to susceptibility.
Thus both bursa and spleen weights seem to have no relationship to susceptibility.
However, there have been a few reports that bursa and spleen weights parallel their immunological activity.
To test for a relationship between functional activities and weights of these glands, antibody production was examined. Antibody titers expressed as the tube number ranged from 1 to 5 which correspond to dilutions of 1 in 2 to 1 in 32. There were no relationships between antibody titers and the gland weights and also no difference of antibody titers between the two strains ( Table 4 . Relationships of bursa and spleen weights to antibody production to S. pullorum.
Numbers of chicks used are shown in parentheses. the relationship of bursa weights to antibody production, higher antibody titers to Vibrio fetus were demonstrated in lines having larger bursas by SADLER AND GLICK1). JAFFE AND JAAP2), however, reported that no difference of antibody titers to Salmonella typhimurium between two strains differing in bursa weights, which agrees with the present results.
The first injections were made at 4 weeks of age in the Vibrio studies, and at 4 days of age for Salmonella. Therefore, the difference would be partly due to maturation of immunological functions. Susceptibilities of the strains used in the present experiments were determined by mortality during 3 weeks after inoculations at 48 hours after hatching. In the present experiments, the chicks were first injected at 3 days of age. The reason for inoculating such young chicks was that the present study was designed to investigate immunological functions of chicks within 2 weeks after hatching which is their most susceptible period to Salmonella pullorum. The low antibody titers probably resulted from inoculating young chicks which were still immature in immunological functions.
It is suggested from these data that susceptibility of such young chicks to pullorum disease is not related to immunological activity. It seems that, as indicated by HUTT7), other functions such as body temperature may play the major role. 
